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Energy AuditEnergy Audit

Generally focus on electrical energy Generally focus on electrical energy 

When the energy audit is a prelude When the energy audit is a prelude 
to a feasibility study for a anaerobic to a feasibility study for a anaerobic 
digestion, fossil fuels must be digestion, fossil fuels must be 
includedincluded



Farm Annual Electric Use

0
10,000
20,000
30,000
40,000
50,000
60,000
70,000
80,000
90,000

Jan Feb Mar April May June July Aug Sept Oct Nov Dec

kW
h

2002 Electric Use 2003 Electric Use



Farms - On / Off Peak Electric Use Profile
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Farm Monthy Demand (kW) Profile
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20042004 DemandDemand On PeakOn Peak Off PeakOff Peak Total EnergyTotal Energy Energy CostEnergy Cost

Month Month kWkW kWhkWh kWhkWh kWhkWh $$$$

JanJan 91.491.4 14,35314,353 16,17916,179 30,53230,532 $     3,242.72 $     3,242.72 

FebFeb 88.288.2 13,76113,761 14,51014,510 28,27128,271 $     3,058.64 $     3,058.64 

MarMar 82.782.7 12,16112,161 13,85313,853 26,01426,014 $     2,814.45 $     2,814.45 

AprilApril 126.1126.1 14,05314,053 16,39416,394 30,44730,447 $     3,597.38 $     3,597.38 

MayMay 150.9150.9 24,78824,788 25,58225,582 50,37050,370 $     5,003.95 $     5,003.95 

JuneJune 145.1145.1 26,67926,679 25,24125,241 51,92051,920 $     5,303.68 $     5,303.68 

JulyJuly 147.5147.5 34,02434,024 45,01645,016 79,04079,040 $     6,843.15 $     6,843.15 

AugAug 151.0151.0 35,42535,425 39,06939,069 74,49474,494 $     6,751.64 $     6,751.64 

SeptSept 147.6147.6 29,49029,490 29,75529,755 59,24559,245 $     5,734.89 $     5,734.89 

OctOct 136.9136.9 15,06915,069 17,48317,483 32,55232,552 $     3,829.37 $     3,829.37 

NovNov 121.9121.9 14,26314,263 16,97416,974 31,23631,236 $     3,506.46 $     3,506.46 

DecDec 81.981.9 14,81014,810 19,33619,336 34,14534,145 $     3,232.35 $     3,232.35 

Annual Total Annual Total 122.6 122.6 248,875248,875 279,391279,391 528,266528,266 $   52,918.68 $   52,918.68 

Average kWh CostAverage kWh Cost $        0.1002 $        0.1002 



Electrical Energy Use by Equipment Category - 
 Dairy Farm in Northern New York
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Summary of Electrical Energy Summary of Electrical Energy 
Use, Cost and EUIUse, Cost and EUI

YearYear kWh/yrkWh/yr Cost/yrCost/yr
Cost/Cost/
kWhkWh

No. No. 
CowsCows

EUI*EUI*
kWh/kWh/

cowcow--yryr

20022002 490,636490,636 $46,080 $46,080 $0.0939 $0.0939 700700 701701

20032003 528,266528,266 $52,919 $52,919 $0.1002 $0.1002 800800 660660

EUI – Energy Utilization Indices
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Farm - Parlor Space Heating Profile with Propane
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Feasibility StudyFeasibility Study

1.  Anaerobic Digester1.  Anaerobic Digester
2.  Engine 2.  Engine –– Generator Generator 
3.  Liquid 3.  Liquid –– Solid SeparationSolid Separation
4.  4.  ComposterComposter/drying/drying



Uses of Thermal EnergyUses of Thermal Energy

Digester heating Digester heating 
Thawing frozen manureThawing frozen manure
Assisting with composting and drying Assisting with composting and drying 
manuremanure
Space heatingSpace heating
Water heatingWater heating



Energy Energy –– Generating Farm NeedsGenerating Farm Needs
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Energy Energy -- Generating Farm NeedsGenerating Farm Needs
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Analyzing Two ScenariosAnalyzing Two Scenarios

1.1. Generate OnGenerate On--Farm Needs for Farm Needs for 
ElectricityElectricity

2.2. Generate Maximum ElectricityGenerate Maximum Electricity



Distribution of Biogas, Generation On-Farm Needs
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Distribution of Water Jacket Energy, 
Generation On-Farm Needs
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Distribution of Exhaust Energy, 
Generating On-Farm Needs
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Remaining Usable Energy, Remaining Usable Energy, kBtukBtu/day/day
[Generating On[Generating On--Farm Needs]Farm Needs]

WinterWinter SpringSpring SummerSummer FallFall

DaysDays 1010 8080 9292 9292 9191

Energy Energy 
SourceSource

FrozenFrozen NonNon--
FrozenFrozen

BiogasBiogas 3,9003,900 11,50011,500 15,70015,700 4,6004,600 15,20015,200

Water jacketWater jacket 00 00 00 4,2004,200 00

ExhaustExhaust 00 00 00 2,7002,700 00

TotalTotal 3,9003,900 11,50011,500 15,70015,700 11,50011,500 15,20015,200



Distribution of Biogas, Generating Max Electricity
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Distribution of Water Jacket Energy, Max Electricity

Heating 
influent

100%

Heating 
composter

0%Water 
heating

0%

Remaining
0%

Space 
heating

0%



Distribution of Exhaust Energy, Max Electicity
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Distribution of Propane Use, Max Electricity
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Comparison of Two ScenariosComparison of Two Scenarios
ItemItem Scenario 1Scenario 1

OnOn--Farm NeedsFarm Needs
Scenario 2Scenario 2
Max GenerationMax Generation

ElectricityElectricity
OffOff--setset

528,000 kWh528,000 kWh 528,000 kWh528,000 kWh

ElectricityElectricity
SoldSold

00 322,000 kWh322,000 kWh

PropanePropane
PurchasedPurchased

00 26,000 26,000 ThermsTherms



In order to complete a detailed In order to complete a detailed 
and accurate feasibility study for and accurate feasibility study for 
an anaerobic digester one must an anaerobic digester one must 
data from a comprehensive data from a comprehensive 
energy audit.energy audit.



Thank you for your kind attentionThank you for your kind attention

Question?Question?
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